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Background: The study examines the prevalence of depression among university students in Poland, the UK and India in the face of 
the second pandemic wave of COVID-19. The paper also examines the protective role of perceived social support, the hypothesis 
being that social support from friends would reduce depression. 
Methods: The data from university students (N=732) in Poland (N=335), UK (N= 198), and India (N=199) were collected online 
during of the fall/winter 2021. Participants completed measures of depression (CES-D), COVID-19 risk perception index, loneliness 
(DJGLS), and perceived social support (MSPSS).
Results: Almost 52% of all participants (58.5% in Poland, 62.6% in the UK, and 29.1% in India) met the criteria for major depression. 
The higher levels of depression symptoms were associated with a higher perceived risk of COVID-19, greater loneliness, female 
gender, younger students’ age, and the lower levels of perceived social support. The greater family support predicted lower levels of 
depression symptoms in the Polish and Indian samples. Structural equation analyses (SEM) revealed the indirect effect of perceived 
social support from friends on the association between social loneliness and depression and between age and depression. This result 
shows that the support from friends significantly reduced depression, regardless of age, the level of social loneliness, and the perceived 
risk of COVID-19.
Conclusion: Our conclusions link to university specialists’ enhancement of psychological help for students with depression. We also 
recommend information campaigns on depression and treatment options.
Keywords: depression, perceived risk of COVID-19, loneliness, perceived social support, university students

Introduction
Ample empirical evidence shows that the COVID-19 pandemic (announced in March 2020 by the WHO) took 
a substantial toll on the mental health of university students around the world.1–5 The pandemic completely changed 
the lives of students. However, a consistent pattern emerged with the transition to remote learning, campus closures, self- 
isolation, physical distancing rules, closed public spaces, travel restrictions, job losses, and financial strain.6–8

Depression is one of the main threats to the mental health of university students because its consequences can be 
hazardous and lead to self-harm, suicidal thoughts, or suicide itself.9 More specifically, students showed higher levels of 
depression at the beginning of the pandemic than before.4 The negative impact of the pandemic on depression levels has 
transcended cross-cultural and Gross Domestic Product (GDP) differences.

For example, in the UK sample, one-third of the surveyed students met the criteria for clinical depression, whereas, 
before lockdown, this was the case for 15% of the sample.2 Similarly, in an online US study of college students, nearly 
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50% reported moderate and severe symptoms of depression.1 In Poland, longitudinal studies during the lockdown time 
also showed high scores of depression in students.11 Such increased scores observed in many studies are characterized by 
a persistent trend called elevated depression.12,13 Thus, the data collected during the lockdown periods lend weight to the 
importance of the question about the short and long-term impact of the pandemic on students’ depression levels, 
justifying the examination of both risk and protective factors.12,14

The pandemic’s stress can profoundly affect high rates of depression and anxiety.15–17 Studies in the US have shown that 
factors related to the COVID-19 epidemic were significantly associated with the risk of depression for university students, 
especially the social proximity of COVID-19 cases.18 In a Chinese study, the risk of developing depression symptoms in 
students with confirmed COVID-19 cases in family members and relatives was three times higher than in those without the 
confirmed infection.10 It was also shown that knowing a person infected with COVID-19 can increase the likelihood of 
distress.1 This relationship has also been found in international studies.19 Students’ concerns about the coronavirus, as their 
own and family and friends’ health, and missing out on social life during the lockdown15 were also identified.

Loneliness is the substantial factor responsible for student depression during the pandemic that emerges from many 
studies.15,20 In a Dutch study, for example, students’ depression was positively correlated with high levels of loneliness.20 

In Poland, young adults’ loneliness was also positively associated with depression symptoms.21 The rate of loneliness 
among young people during the lockdowns was high in the UK and Germany,22 particularly among women in Spain and 
Finland.23 The increased loneliness during the pandemic arose from the drastic and sudden limit on students’ social 
activities.12 In the US, for example, loneliness was exacerbated by social distancing, online learning, uncertainty, and 
lack of social support.7,24 The limited access to required study materials and national lockdowns hurt students’ self- 
discipline in China,8 further compounded by the stress of physical distancing and a sudden stop to social interactions and 
activities associated with student life. According to Weiss,25 there are two types of loneliness: emotional, resulting from 
the lack of close and intimate relationships) and social (resulting from the lack of a social network). Given the imposed 
social distancing rules, distance learning, and the critical role that college friends play in protecting against mental health 
issues,26 our main interest lies in examining social loneliness.

Several studies with college student populations report that during the COVID-19 outbreak, a higher level of 
depression was observed in women than in men.1,27 In turn, some studies found that younger students experienced 
higher levels of depression than older age groups in Ethiopia and Spain. These findings suggest that gender and age 
remain essential factors to be considered in mental health interventions.2

One way of staving off depression and loneliness and its repercussions is to rely on the social resources offered by 
family and friends.28 The available literature on people’s reactions to natural and health disasters shows that social 
support is one of the most important factors protecting mental health and buffering against psychopathology.29,30 The 
social support theory by Lakey and Cohen31 suggests that social support acts as a stress buffer (ie, reduces the effects of 
stressful life events on health) through either the supportive actions of others (eg, advice, reassurance) or the belief that 
their support is available. Whereas supportive activities enhance coping performance, the perception of available support 
leads to assessing of potentially threatening situations as less stressful.32 This was also identified during the COVID-19 
pandemic, with resilience, coping behaviors, and social support protecting students against loneliness,33 depression,34,35 

and pandemic-related stressful experiences.36

Researchers usually focus on perceived social support, namely how individuals perceive family members and friends 
in terms of delivering emotional, material, psychological, and overall support during times of stress.28 The positive role 
of perceived social support manifests in both individualist and collectivist cultures. Whereas US students with more 
symptoms of depression and anxiety reported greater increases in alcohol consumption, those with more perceived social 
support reported less alcohol intake following the campus closure.37 In China, the degree of students’ perceived social 
support during the pandemic was directly proportional to their adoption of active coping strategies38 and fewer 
depression symptoms.39 Also, low social support and being male was associated with higher depression, anxiety, and 
stress levels among Chinese undergraduates.3 In the Philippines, perceived social support reduced a sense of loneliness 
among students.33 Support from family and friends has a significant, positive impact on university students’ social and 
academic achievements. When a young person enters university, peer support can become more important than their 
parents’ support, significantly reducing the risk of depression.40
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As the above-covered study identifies young adults’ mental health as particularly vulnerable, and given the 
apparent differences in depression levels between the countries during the pandemic, the current paper answers the 
call for intercultural comparisons41–43 by focusing on university students in countries with different rules of social 
support – individualist UK, mixed-culture Poland and collectivist India where closer family bonds have been 
identified.44 Whereas Poland and the UK are officially high-income countries, India has been classified as a lower- 
middle-income country. The cultural and social differences between the three countries are vast. Some of such 
differences, for example, can be found in how their respective universities operate, their curricula, student life, and 
drinking age, to name a few.43

Based on the above-covered literature, we would like to examine the prevalence of depression among university 
students in Poland, the UK, and India in the face of the second wave of the COVID-19 pandemic. It was hypothesized 
that higher depression symptoms would be associated with a greater perceived risk of COVID-19, a greater sense of 
loneliness, female gender, younger students’ age, and less perceived social support. Finally, we hypothesized that social 
support from friends would reduce the symptoms of depression regardless of cultural settings.

Methodology
Study Design and Procedure
This study utilized a cross-sectional research design, and the online surveys were prepared using Google Forms. The data 
were collected in each country in the fall/ winter of 2020/2021 in Poland (October 27 to November 26, 2020), the UK 
(November 23 to January 30, 2021), and India (November 29 to February 2, 2021). The study procedure was identical in 
all three countries at universities in Poland (University of Opole), the UK (Liverpool John Moores University), and India 
(Fore School of Management and Rashtriya Raksha University). The snowball sampling technique was used to recruit 
respondents. To obtain a medium effect size (Cohen’s coefficient, χ²-test, p < 0.05, 95% confidence), the minimum 
sample size is 159 people per group. Whereas Poland-based participants completed the survey in Polish, the UK and 
India-based participants completed it in English. We used a structured questionnaire including a set of measurement tools 
with proven psychometric properties, appropriately validated in Polish46,49,50 and widely used by researchers in English 
and Polish.

A pilot study was carried out before starting, in which several students filled in the questionnaire and then provided 
feedback. Researchers discussed all their comments to improve the questionnaire towards unambiguousness and 
simplicity and sent the link with the online survey to a group of student-helpers from a research club, requesting to 
disseminate the link on student forums and social media. At the end of the questionnaire, the participant requested to send 
the questionnaire to friends via email. All participants were informed about voluntary participation and their right to 
withdraw without consequences. Their informed consent was obtained by clicking on the “agree” button. Only those who 
gave their consent had access to other parts of the survey.

All students who completed the survey were qualified (N = 732); twenty-one persons did not complete the survey and 
were therefore excluded from the later calculations. Information on participants’ depression, loneliness, perceived 
COVID-19 risk, social support, and sociodemographic data, including age, gender, study year, study subject, and 
employment, were collected. Depression symptom level was an explained (dependent) variable and perception of 
COVID-19 risk, loneliness, perceived social support, gender, and age were independent variables.

Following the lead author’s ethics board clearance (University of Opole, Poland, No 9/2020), which was accepted by 
the authors’ ethics boards from the UK and India as compliant with their respective institutional ethics requirements, we 
proceeded with the data collection.

The study was carried out following the Declaration of Helsinki. No information identifying the respondents was 
collected.

Participants
The data from university students (N = 732) in Poland (N = 335), UK (N = 198), and India (N = 199) were collected 
using an opportunity sample. Participants’ age was primarily in the range of 18–24 (86%), and most of them (71%) were 
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women. Whereas in Poland and the UK, most participants studied social sciences (33% and 82%, respectively), in India, 
economics was predominant (88%). Most participants were undergraduates (Poland 75%; the UK 97%; India, 56%), and 
were not currently employed (61% in Poland; 45% in the UK and 93% in India).

Measures
The reliability indicators of each scale by country showing good values ranging from 0.71 to 0.95.

Depression (CES-D)
Depression was measured by the Centre for Epidemiological Studies Depression scale (CES-D;)45,46 CES-D consists of 
20 items with scores ranging from 0 to 60. Using a Likert-type scale, participants reported the frequency of symptoms, 
such as restless sleep and poor appetite over the past week. The scale features four possible answers: never or rarely (less 
than one day), some of the time (1–2 days), occasionally (3–4 days), and most or all of the time (5–7 days). The severity 
of depression symptoms is then estimated using the score total: 0–15 no depression, 16–21 experiencing mild to 
moderate depression, 22–60 a major depression.

COVID-19 Risk Perception
COVID-19 Risk perception is a holistic measure of risk perception featuring six items measuring participants’ perceived 
severity of the pandemic over the next six months.47 The COVID-19 risk perception was measured as an index that 
included participants’ perceived likelihood of contracting the COVID-19 virus, their current worry about the virus, and 
the perceived likelihood of their family and friends catching it. The total risk perception measure was calculated as the 
mean value of all six items ranging from 0 to 36.

De Jong Gierveld Loneliness Scale
Loneliness was measured with the eleven-item De Jong Gierveld Loneliness Scale (DJGLS), covering both emotional 
and social loneliness.48,49 Each item has five possible answers: definitely yes = 1, yes = 2, more or less = 3, no = 4, 
definitely no= 5. The scale consists of 6 negatively formulated items responding to emotional loneliness and five 
positively formulated items responding to social loneliness. Before the total score was calculated, the negatively 
formulated items were reversed, meaning that the higher the final summarized value was, the higher the sense of 
loneliness (ranging from 11 to 55) was.

The Multidimensional Scale of Perceived Social Support (MSPSS)
Social Support was measured with the Multidimensional Scale of Perceived Social Support (MSPSS),50 which captures 
perceived social support across different cultures.51 It is a 12-item scale comprising three subscales: perceived social 
support from family, friends, and the significant other, with each of the subscales comprising four items on a Likert-type 
scale ranging from 1 to 7 (1 = very strongly disagree and 7 = very strongly agree). Each subscale item is related to practical 
help, emotional support, availability to discuss problems, and help in decision-making. The range of each scale was from 3 
to 21; for the whole scale was 12 to 84, showing that the higher the score, the higher the perceived social support.

Statistical Analysis
In the beginning, the means (M), standard deviations (SD) and Pearson’s bivariate correlations (r) were examined. Next, 
percentage proportions of depression between the countries were estimated using the following criteria: 0–15 (no 
depression), 16–21 (mild to moderate depression), and 22–60 (major depression). A one-way ANOVA with the 
Bonferroni post hoc test was used to assess the differences in the level of depression between Poland, the UK, and 
India. Then four hierarchical regression analyses were performed, the aim being to isolate of significant predictors of 
depression symptoms severity. Finally, Structural Equation Modeling (SEM) was run using the AMOS software. Four 
SEM analyses were performed (for the total sample and per country). The SEM was meant to show the predictors of 
depression using the pathway technique to examine the variables’ causal order, answering the question about social 
support potentially buffering against risk factors (eg, COVID-19 risk perception and loneliness) for depression.
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Results
Means, Standard Deviations, and Correlations
Table 1 shows the variables’ means, standard deviations, and correlation matrix. The correlation analysis examined the 
association between depression severity and other variables. Many statistically significant correlations were observed 
(p <0.01). Table 1 shows that higher levels of depression symptoms were observed in females and younger students. The 
level of depression symptoms was positively and significantly associated with the perceived risk of COVID-19, general 
loneliness, and emotional and social loneliness. In turn, the severity of depression symptoms was negatively correlated 
with the overall score on the perceived social support scale, support from family, friends, and the significant other.

Prevalence of Depression
Table 2 shows that 51.6% of the total sample reported major depression symptoms, 17.1% reported mild to moderate 
symptoms, and 31.3% reported no symptoms. Most Polish sample (58.5%) reported major symptoms, 13.7% reported 
mild to moderate symptoms, and 27.8% reported no symptoms. About sixty-three percent of the UK sample (62.6%) 
reported major depression symptoms, 16.2% reported mild and moderate symptoms, and 21.2% reported no symptoms. 
The sample reporting the lowest major depression symptoms was Indian (29.1%), with 23.6% reporting mild to moderate 
symptoms and 47.3% reporting no depression symptoms.

The Severity of Depression Symptoms
A one-way ANOVA with the Bonferroni post hoc tests was used to compare the results. Means and standard deviations of 
the study variables and differences between the countries are presented in Table 2. Higher and statistically significant 
differences in the level of depression symptoms were found in the Polish and UK samples than in the Indian 
sample: F (2,731) = 31.05, p <0.001.

Hierarchical Regression Analyses
Four hierarchical regression equations were performed to examine the effects of gender, age, loneliness, perceived risk of 
COVID-19, and perceived social support on depression symptoms in the whole group of participants and separately for 
each country. Gender and age were introduced in the first step, followed by the perception of COVID-19 risk and social and 
emotional loneliness in the second step. In the last third step, they perceived social support from family, friends, and their 

Table 1 Means (M), Standard Deviations (SD), and Correlation of the Variables

M SD 1 2 3 4 5 6 7 8 9 10

1 Gendera - - 1

2 Ageb 1.14 0.35 −0.04 1

3 Depression (CES-D) 24.01 13.03 0.21** −0.14** 1

4 Risk perceptions of COVID-19 4.79 1.26 0.06 0.01 0.16** 1

5 Loneliness (DJGLS) 20.88 8.65 0.05 −0.03 0.58** 0.05 1

6 Emotional Loneliness (DJGLS) 13.16 5.56 0.08* −0.05 0.57** 0.10** 0.91** 1

7 Social Loneliness (DJGLS) 7.72 4.31 −0.02 −0.00 0.43** −0.03 0.84** 0.53** 1

8 Perceived Social Support 60.75 14.63 0.06 −0.00 −0.40** 0.03 −0.65** −0.49** −0.67** 1

9 Perceived Social Support from Family 20.02 6.35 −0.07 −0.00 −0.41** 0.02 −0.45** −0.37** −0.44** 0.75** 1

10 Perceived Social Support from Friends 19.63 5.13 0.08* −0.05 −0.30** 0.02 −0.64** −0.47** −0.67** 0.79** 0.37** 1

11 Perceived Social Support from Sign. Person 21.10 6.85 0.14** 0.03 −0.25** 0.03 −0.50** −0.37** −0.51** 0.85** 0.40** 0.59**

Notes: a1- Male; 2- Female; b1-18-24 years old; 2–25 years and older; *p < 0.05, **p < 0.01.
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significant other. All independent variables entered into the equations explained the statistically significant part of the 
variance in all the four dependent variables. As for the total sample, the model explained 45% of the total variance of 
depression symptoms, R2=0.45, p<0.001, F=72.35, p<0.001; R2 = 0.45, p<0.001, F= 32.26, p<0.001 (the Polish 
sample); R2=0.44, p<0.001, F=12.13, p<0.001 (the UK sample); and R2 = 0.45, p<0.001, F = 18.85, p<0.001 (the 
Indian sample). The results are presented in Table 3.

Introduced in the first step, the female gender was a statistically significant predictor of greater depression in the 
total sample, Poland and the UK (β =0.13***p<0.001; β =0.08* p<0.05; β =0.12*p<0.05, respectively). The younger 
age of students was a statistically significant predictor in the total sample (β=−0.10***p<0.001 and in the UK sample 
(β=−0.21***p<0.001) only.

Table 2 Prevalence and Severity of Depression Symptoms by Country

Depression Criteria (CES-D) Country

All (N = 732) Poland (N = 335) UK (N = 198) India (N = 199)

n % n % n % n %

No depression 229 31.3 93 27.8 42 21.2 94 47.3

Mild to moderate depression 125 17.1 46 13.7 32 16.2 47 23.6

Major depression 378 51.6 196 58.5 124 62.6 58 29.1

Severity of Depression symptoms (CES-D) M SD M SD M SD M SD

24.01 13.03 25.48a 13.42 27.39a 12.89 18.18 10.44

Note: aM, significantly different from the two other countries (p < 0.05) based on ANOVA, F-test, post hoc Bonferroni effects.

Table 3 Hierarchical Regression Analyses for All Participants

Model All (N=732) Poland (N = 335) UK (N = 198) India (N = 199)

β LL UL β LL UL β LL UL β LL UL

1 Step 1

Gendera 0.22*** 4.23 8.24 0.08 −0.98 6.57 0.10 −1.242 8.03 0.17* 0.73 6.73

Age −0.14*** −6.56 −2.26 −0.07 −6.86 1.61 −0.36*** −11.08 −5.21 −0.03 −5.14 3.20

2 Step 2

Gender 0.15*** 2.52 5.79 0.10* 0.47 6.27 0.12* 0.54 8.28 0.05 −1.65 3.70

Age −0.10*** −4.63 −1.19 −0.06 −5.85 0.71 −0.21*** −7.31 −2.18 −0.04 −4.61 2.52

Risk perceptions of COVID-19 0.13*** 0.74 1.90 0.102* 0.190 1.85 0.15** 0.40 2.91 0.25 1.22 3.56

Social Loneliness 0.47*** 0.88 1.15 0.57*** 0.97 1.46 0.32*** 0.47 1.02 0.26*** 0.30 0.85

Emot. Loneliness 0.21*** 0.38 0.69 0.10 −0.04 0.62 0.31*** 0.54 1.14 0.32*** 0.404 0.93

3 Step 3

Gender 0.13*** 2.19 5.44 0.08* −0.02 5.82 0.12* 0.53 8.24 0.06 −1.43 3.89

Age −0.10*** −4.76 −1.37 −0.07 −6.05 0.41 −0.21*** −7.47 −2.27 −0.02 −4.257 2.87

Risk perceptions of COVID-19 0.13*** 0.818 1.95 0.10* 0.21 1.84 0.13* 0.25 2.76 0.27*** 1.34 3.68

Social Loneliness 0.42*** 0.77 1.05 0.52*** 0.85 1.35 0.32*** 0.46 1.00 0.22*** 0.19 0.77

Emot. Loneliness 0.18*** 0.26 0.64 0.07 −0.21 0.70 0.24*** 0.30 1.01 0.26*** 0.24 0.85

PSS Family −0.19*** −0.52 −0.26 −0.19*** −0.58 −0.19 −0.11 −0.48 0.026 −0.20** −0.68 −0.13

PSS Friends 0.01 −0.18 0.23 0.03 −0.26 0.38 −0.01 −0.47 0.36 −0.01 −0.49 0.43

PSS Sign. Other 0.02 −0.10 0.17 0.03 −0.16 0.27 −0.03 −0.30 0.17 0.02 −0.23 0.30

R2 / R2 adjusted 0.45/0.44*** 0.45/0.44*** 0.44/0.42*** 0.34/0.31***

Notes: a1-Male; 2-Female; *p<0.05, **p<0.01, ***p<0.001. 
Abbreviations: β, Standardized Regression Coefficient; LL, Lower Limit and UL, Upper Limit of the 95% Confidential Interval; R2, total variance, R2 adjusted, Adjusted Variance.
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In all four regression equations (ie, for the total, UK, Polish and Indian samples), the perception of a greater COVID-19 
risk was associated with greater severity of depression symptoms (β=0.13***p<0.001; β=0.10***p<0.001); β 
=0.15***p<0.001; β =0.25***p<0.001, respectively). Similarly, a higher sense of social loneliness increased the risk of 
depression in all the samples (β =0.42***p<0.001; β =0.52***p<0.001); β =0.32***p<0.001; β =0.22*** p<0.001, respec
tively). In contrast, the feeling of emotional loneliness was a statistically significant predictor of depression symptoms in the 
total sample (β =0.18***p<0.001), UK sample (β=0.24***p<0.001), and Indian sample (β =0.26***p<0.001). Apart from the 
UK sample, greater perceived social support from the family predicted lower severity of depression (in the total sample β= 
−0.19***p<0.001; in the Polish sample β=−0.19***p<0.001; in the Indian sample β=−0.20***p<0.001). The support of 
friends and the significant other did not affect the level of depression symptoms.

Structural Equation Modeling (SEM)
Depression Structural Equation Model for the Total Sample
SEM was conducted to examine the hypothesis that social support from friends would reduce the symptoms of 
depression regardless of participants’ current country of residence.26

A non-kin social support approach to depression was adapted over a strictly mood-based approach. Specifically, it 
was anticipated that COVID-19 lockdown restrictions could increase social isolation in both sexes, which could lead to 
depressive symptoms without adequate social support buffering from friends. Thus, five independent variables were 
entered into the model, ie, age, risk perceptions of COVID-19, social loneliness, and perceived social support from 
friends. The first model was developed using the total number of participants. The model showed a good 
fit: χ2=2.24, df = 1; comparative fit index [CFI] =0.99; root mean square error of approximation [RMSEA] =0.04; 
Akaike information criteria [AIC] =30.23. The resulting model (Figure 1) found small and large associations between 
intercept and slope factors. Age (standardized coefficient = −0.09, p=0.002), COVID-19 risk perception (standardized 
coefficient=0.15, p<0.001), social loneliness (standardized coefficient =0.53, p<0.001), and social support from friends 
(standardized coefficient = −0.11, p=0.003) all directly predicted depression severity. There was no statistically sig
nificant indirect effect on COVID-19 risk perception. However, there was an indirect effect of age (indirect standardized 
coefficient=0.69) on depression via its relation to social support from friends (standardized coefficient=0.02, p=0.04).

Depression Structural Equation Model for the Polish Sample
The same set of independent variables was introduced into the SEM model with depression symptoms as an outcome. 
The results from the structural equation suggest a good fit: χ2=0.001, df = 1; comparative fit index [CFI]=1.00; root mean 
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-.09 .15
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Figure 1 Depression structural equation model for the total sample (India, Poland and the United Kingdom). 
Notes: A(1 = 18–24; 2 = 25 and older); Fitting of the model: RMSEA = 0.04; χ2 = 2.24, df = 1; CFI = 0.99; AIC = 30.23.
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square error of approximation [RMSEA] = 0.00; Akaike information criteria [AIC]=28.00. The resulting model 
(Figure 2) found small to large associations between intercept and slope factors. Only COVID-19 risk perception 
(standardized coefficient=0.10, p=0.015) and social loneliness (standardized coefficient=0.62, p<0.001) directly predicted 
depression. There were no statistically significant indirect effects on depression.

Depression Structural Equation Model for the UK Sample
The results from the structural equation suggest a good fit: χ2 = 10.09, df =1; comparative fit index [CFI]= 0.93; root mean square 
error of approximation [RMSEA] = 0.21; Akaike information criteria [AIC]=38.09. The resulting model (Figure 3) found small to 
large associations between intercept and slope factors. Age (standardized coefficient=−.24, p<0.001), COVID-19 risk perception 
(standardized coefficient =0.14, p=0.01), social loneliness (standardized coefficient =0.38, p<0.001), and perceived social support 
from friends (standardized coefficient =−.21, p<0.001) all directly predicted depression. There was no statistically significant 
indirect effect on COVID-19 risk perception. However, there was an indirect effect of age (indirect standardized coefficient =0.13) 
on depression via its relation with social support from friends (standardized coefficient =0.61, p=0.02).

AgeA

Friends support Social loneliness

COVID-19 risk

Depressive 
symptoms

-.18
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.27

.38

-.24 .14

2.25

-1.84

Figure 3 Depression structural equation model for the United Kingdom sample. 
Notes: A(1 = 18–24; 2 = 25 and older); Fitting of the model: RMSEA = 0.21; χ2=10.09, df = 1; CFI = 0.93; AIC = 38.09.
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Figure 2 Depression structural equation model for the Polish sample. 
Notes: A(1 = 18–24; 2 = 25 and older); Fitting of the model: RMSEA = 0.00; χ2 = 2.24 df = 1; CFI = 1.00; AIC = 28.00.
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Depression Structural Equation Model for the Indian Sample
The results from the structural equation suggest a good fit: χ2= 1.99, df = 1; comparative fit index [CFI] =0.99; root mean 
square error of approximation [RMSEA] =0.07; Akaike information criteria [AIC] =29.99. The resulting model 
(Figure 4) found small and large associations between intercept and slope factors. COVID-19 risk perception (standar
dized coefficient =0.27, p<0.001), social loneliness (standardized coefficient =0.31, p<0.001), and perceived social 
support from friends (standardized coefficient =−.19, p=0.003) all directly predicted depression severity. There were 
no statistically significant indirect effects.

Discussion
We examined the depression symptoms among university students in Poland, the UK, and India in the face of the second 
wave of the COVID-19 pandemic. Our cross-sectional study of 732 students resident in the three countries revealed 
a significant prevalence and increased in symptoms of depression compared to the early lockdown studies.2,4 Almost 
52% of students from the total sample had potentially major depression (58,5% in Poland, 63.6% in the UK, and 29.1% 
in India). It suggests that more than half of them could suffer from depression symptoms after about a year of lockdown. 
These results are alarming and surpass data from the beginning of the pandemic. Depending on the sample, the 
percentage of students at risk of depression ranged from 30 to 50%.2,10 Thus, it can be concluded that students’ mental 
health deteriorated significantly in the face of the second wave of the pandemic, which is consistent with the observed 
trend defined as elevated depression.11–13

Such high student scores on the depression scale can be attributed to the dangers of the pandemic situation. 
The second wave of the COVID-19 epidemic swept through Europe from the beginning of September 2020,52 through 
India from November,53 and during our data collection period. During the second wave of the pandemic, the morbidity 
and mortality rate was much higher than at the beginning of the first wave of the pandemic (March-May 2020). For 
example, the official pandemic death toll (from September 2020 to December 2021) was 17,326 in Poland54 and 19,118 
in the UK. In India, the coronavirus cases amounted to over 10 million new cases (from November 2020 to 
February 2021) and over 155,000 deaths within one month. These figures demonstrate that the second wave was more 
severe than the first one and could directly affect students’ levels of depression in the form of negative mood, sadness, 
downheartedness, hopelessness, and a lack of joy in life.

The Polish and UK students had higher scores of depression than the Indian students. This difference may be put 
down to the differences between our samples. The Polish sample had more women than the UK and Indian samples, 
respectively, 82%, 85%, and 37%. Relatedly, during the pandemic, women were found to admit to being depressed more 
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Figure 4 Depression structural equation model for the Indian sample. 
Notes: A(1= 18–24; 2=25 and older); Fitting of the model: RMSEA = 0.07; χ2 = 1.99; CFI = 0.99; AIC = 29.99.
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than men.1,27 The meta-analysis of data from studies during the COVID-19 pandemic confirmed that women had a 1.77 
higher risk of experiencing depression than men.55 There was also a difference related to the student’s work and study 
subject that could help explain the observed differences in levels of depression. While 30% of Polish and 37% of UK 
students were in gainful employment during the pandemic, only 3.5% of Indian students reported being employed. It can 
be speculated that the combination of work and study obligations might have increased the burden and stress, negatively 
affecting mental health. Furthermore, a related Polish study showed that the studied course subject (ie, sports science) 
was crucial in facilitating better mental health.5 Thus, some of the identified differences in the current study could be 
down to the studied course. In contrast, the primary major of the Polish and UK student samples was social sciences. The 
dominant major in the Indian sample was economics.

We hypothesized that higher levels of depression symptoms would be associated with a greater perceived risk of 
COVID-19, a greater sense of loneliness, female gender, and younger students’ age. The results of our study confirmed 
these expectations. The perceived risk of COVID-19 was understood and measured in our study as a subjective sense of 
threat to one’s own life and health and the threat to other people.47 This variable turned out to be a significant predictor of 
greater intensity of depression symptoms, independently explaining a significant part of the variance in the total and three 
separate samples. This result means that the greater the subjective sense of being in danger of COVID-19, the greater the 
severity of depression symptoms. Similar results were found in studies where factors related to the COVID-19 epidemic 
were significantly associated with the risk of depression.1,10,17,18 This result is also in line with the latest understanding of 
the risk related to COVID-19, defined as a new type of psychological trauma that can damage mental health, well-being, 
social status, and income.56

Loneliness is a subsequent factor that was associated with greater severity of depression symptoms in students. Both 
emotional and social types of loneliness were significant predictors of greater severity of depression symptoms, beyond 
and above demographic factors, and the perceived risk of COVID-19. These findings are consistent with the current study 
reports.15,20,21 High depression symptoms in students may be conditioned by the lack of people around, belonging to 
a specific group (social loneliness), and breaking and/or the lack of close ties with the significant other (emotional 
loneliness). The lack of social activity caused by distance learning likely contributed to students’ loneliness7,12,24 by 
hampering social interaction, which is worth examining in further studies.

Correlation and regression analyses support the expectation that female and younger students would have more 
symptoms of depression than older students. Similar results have been noticed in studies in Poland11 and other countries, 
like Ethiopia and Spain. Overall, younger students seem to have dealt with the pandemic’s stress more poorly, partly due 
to their less developed academic skills and greater need for social contact.57

As anticipated, perceived social support had significant inverse associations with the severity of depression symp
toms. The hierarchical regression analyses revealed that perceived social support from family, friends, and the “sig
nificant other” explained a significant part of the variance of depression over demographic variables (gender, age) and 
risk factors (perceived risk of COVID-19, social and emotional loneliness). Our results suggest that social support during 
the pandemic alleviated depression symptoms. Similar results were observed by researchers in other countries.3,37,38 All 
in all, our results align with the knowledge that a sense of support from others can improve coping performance and 
reduce perceived stress and negative mood.32

Due to the lockdown, most students probably continued their studies online in their family homes and depended on 
their parents. However, in our study, the greater family support predicted less severe depressive symptoms only in the 
Polish and Indian samples. According to our expectations, this may be partially due to collectivist cultures having 
stronger social support networks58 that appear to reduce symptoms of depression.59 It also aligns with the existing study 
on collectivist cultures having stronger family bonds.44

Our last hypothesis about social support from friends reducing the symptoms of depression regardless of cultural 
settings28,40,45 has been supported. Regarding structural equation modelling, there was an indirect pathway for the 
association between age and depression, meaning that students who perceived more social support from friends had 
lower depression scores. Similarly, there was an indirect pathway between social loneliness and depression symptoms 
severity, whereby socially lonely people perceived less social support from friends and became more depressed. These 
indirect associations do not nullify or minimize the direct associations between age-depression and loneliness-depression, 
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which is consistent with the social support buffering model. The indirect negative association between age and symptoms 
of depression shows that the older students had fewer symptoms of depression because they could access social support 
from their friends more than the younger ones. These indirect pathways between age and depression and social loneliness 
seem primarily driven by the UK sample. As COVID-19 directly predicted depression in all three cultures, it appears that 
young people have been particularly affected regardless of individualist or collectivist settings. Nonetheless, the SEM 
clearly shows that friends’ social support can help reduce depression.

Some limitations of the current study must be acknowledged. In the cross-sectional study design, the larger number of 
female participants, most of whom belong to the young adult age group, limits the data generalizability. It is also 
plausible that the online survey attracted a disproportionate number of participants suffering from depression who sought 
to share their responses more than those less depressed. This study used self-reported questionnaires to measure 
psychiatric symptoms and did not make a clinical diagnosis. A structured clinical interview is a gold standard for 
establishing psychiatric and psychological diagnoses. Functional neuroimaging should be applied in the future face-to- 
face study after COVID-19 restrictions are removed.60,61

Despite such limitations, the current paper suggests that depression symptoms among university students in Poland, 
the UK, and India, were prevalent during the second pandemic wave. These findings, then, invite universities to provide 
much more support for students facing lockdown restrictions as the current support does not seem to adequately buffer 
against depression symptoms in the face of the unprecedented crisis. The most evidence-based treatment is Cognitive 
Behavior Therapy (CBT), especially Internet CBT.62

However, social support from parents and friends appeared to play a protective role and was associated with a lower 
risk of depression.63 Parents should create an atmosphere of support and encourage young people to continue their 
education despite the pandemic and difficulties. Creating an atmosphere of close social support should thus help improve 
their well-being and study performance. Our findings invite more campaigns about depression among university students, 
stressing the need to facilitate conditions that help them maintain close online social relations with their close contacts 
during times of distress, especially when offline physical contact is severely limited. Such conditions could be fostered by 
organizing online social meetings, well-being sessions, and online therapeutic support.
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